Abstract. Breast cancer is the leading cause of death affecting women worldwide, according to mortality estimation and incidence. In Chile, breast cancer ranks third among cancer mortality rates. Two-hundred and eighty-three breast cancer patients registered at the Gustavo Fricke Hospital of Viña del Mar, Chile, were studied to assess the influence of several factors on the recurrence and survival of breast cancer patients. Patients selected had 5-year post-surgery recurrences of breast cancer and had an average of 58.5 years of age. The variables considered in these patients were the quadrants involved, stage of the tumor, type of recurrence, type of exams, type of surgery, the grade of tumor in relation to Broder's classification and pathology of tumor. The results indicated that the superior external right and left quadrants, Stage IIA, loco-regional recurrences, lumpectomies with axillar lymph node removal and after 5 years, Grade II were prevalent in this population. Among the pathologies analyzed, the ductal carcinomas were the most commonly found and were positive for PCNA, ß-catenin, cytokeratin 18 and ErbB2 protein expression. A median follow-up of 60 months of survival was achieved in 95% of patients. However, those cases with a recurrence of breast cancer had only 40% survival. The risk of mortality was significantly greater when recurrence was present (P<0.0001). The global probability of survival of the patients reached 72% after 5 years. It can be concluded that early detection of breast cancer allows for control of the disease and avoids remissions, or at least extends survival.
Introduction
Breast cancer is the leading cause of death that affects women worldwide (1). In Chile, breast cancer ranks third in cancer mortality statistics and was found to have increased in 2002 (2, 3) . Surgery combined with radiotherapy has been the typical treatment for the early stages of breast cancer in order to control loco-regional disease, and ~30% of the patients have disseminated disease (4) (5) (6) . To avoid recurrences from micrometastasis, hormone-or chemotherapy adjuvant treatments are often prescribed.
Variables considered of good prognostic value for mortality risk and recurrence of the disease include TNM stage of the disease (7) (8) (9) , size of tumors (up to 2 cm in diameter) (T 1 ), no lymphatic involvement (N 0 ) and absence of metastasis (M 0 ). Even in the absence of lymphatic involvement tumors have been found to have 20-30% of local recurrence when treated with surgery alone (10, 11) . Radiotherapy has been demonstrated to reduce local recurrence of breast cancer in 70% of patients after partial mastectomy (11) . Advances in the treatment of mammary carcinoma have improved the survival rate of breast cancer patients. Since it is important to know the patterns of recurrence and survival of a population of breast cancer patients, we conducted a retrospective analysis of breast cancer patients registered at the Gustavo Fricke Hospital of Viña del Mar, Chile.
Materials and methods

Patients and specimens.
To evaluate the risk of recurrence after post-surgery of breast cancer, a retrospective analysis was performed on patients registered at the Gustavo Fricke Hospital of Viña del Mar, Chile. Clinical data were obtained from 283 patients who had breast cancer surgery. Two groups were selected from January 1, 1996 to December 31, 2000. One group (19 cases) had no breast cancer recurrence while the other (19 cases) had recurrence after 5 years of follow-up post-surgery. The average age was 58.5 years (range . The variables identified patients according to the risk of mortality and recurrence of the disease. The patient survival was determined according to the number of persons alive after 5 years of diagnosis. The data parameters analyzed included age, quadrant involved, TNM histological type, type of surgery, nuclear grade histological features according to the Elston and Bloom classification (12) and the presence and time of appearance of loco-regional and distant recurrence. The frequency and distribution of the data used to calculate patient survival were obtained by the log-rank test. Immunofluorescent studies. Tissues were prepared as previously reported (13, 14) and incubated with anti-mouse antibodies for PCNA (PC10, sc56), ß-catenin (E5, sc6973), cytokeratin 18 (DC10, sc6259) and ErbB2 (RTJ2, sc415) (all Biotechnology Inc., Santa Cruz, CA) at a dilution of 1:500 at 4˚C overnight. The controls included tissues stained with either the primary or secondary antibodies alone to monitor the background staining. The tissues were viewed on a Zeiss Axiovert 100 TV microscope (Carl Zeiss, Thornwood, NY) using a 40X 11.3 NA objective lens equipped with a laser scanning confocal attachment (LSM 410 Carl Zeiss). To excite the rhodamine, an argon/krypton mixed gas laser (488 nm) was used.
Results
The patterns of recurrence and survival of a population of breast cancer patients were analyzed in a retrospective analysis at the Gustavo Fricke Hospital located in Viña del Mar, Chile. In these studies, the percentage of quadrants most affected, stages of the disease, type of recurrence and type of exams performed in the patients (Table I) were analyzed. The quadrants usually affected by cancer were the superior external right (SER) (28%) and left (SEL) (27%) in comparison with the inferior external right (IER) (5%), superior internal right (SIR) (7%), inferior internal right (IIR) (2%), inferior external left (IEL) (2%), superior internal left (SIL) (5%) and inferior internal left (IIL) (7%). The most frequent stage of the disease was IIA (35%) in comparison with Stage 0 (2%), I (27%), IIB (27%) and III (9%). Patients had a predominantly locoregional type of recurrence (68%) followed by metastasis (32%). Clinical diagnosis was predominantly performed (61%) while others had image type of exams (39%). Among the patients considered in this study, 68% had loco-regional recurrence and 32% had distant metastasis. Lumpectomy with axillar node removal followed by the Madden procedure was the predominant surgery used in these patients. The nuclear grade that predominated was Grade II of Broder's classification (63.2) and 93.8% of the cases had lower grades. There was no significant difference in the nuclear grade (data not shown). The ductal carcinomas were the most frequent pathological type found in these studies and most of them were positive for markers such as PCNA, ß-catenin, cytokeratin 18 and ErbB2 protein expression. Fig. 1 shows representative images of markers used in this study. There was no significant difference in relation to the development of recurrence in those patients with estrogen receptor positive (data not shown) breast cancer. Fig. 2A shows a function of recurrence in relation to time. Results indicated that the probability of recurrence diminished progressively up to 5 years. Fig. 2B shows the survival in patients according to the presence or absence of recurrence after 5 years of follow-up. Cases of breast cancer without any recurrence had 95% survival after 5 years. However, cases with a recurrence of breast cancer had 40% survival and indicated that the rise of mortality was significantly greater with recurrence (P<0.0001). The global probability of survival accumulated for all groups analyzed was 72% after 5 years of follow-up as is shown in Fig. 2C .
Discussion
The presence of breast cancer as well as recurrence thereof appear to be multi-factorial in origin. These studies analyzed Table I . Percentage of quadrants, stages, types of recurrences and exams analyzed in breast cancer patients. ----------------------------------------------- 0  2  I  2 7  IIA  35  IIB  27  III  9 several factors such as the percentage of quadrants, stages, types of recurrence, exams, surgery, nuclear grade, pathological type, presence of estrogen and/or progesterone receptors as well as the function of recurrence in relation to time. The present studies showed that the most common quadrants involved were the superior external either right or left in comparison with the superior internal, inferior external and internal. Studies (15) have considered the location of the tumor as a prognostic factor and it has been found in the superior external quadrants and in the external ones when compared with the internal quadrants or central regions (16, 17) . It has been suggested that there is a tendency for patients to develop tumors in places directly proportional to the amount of mammary gland tissue found in each quadrant (15) . Molecular studies have shown that there is genomic instability in external quadrants of the breast suggesting a tendency in patients to develop breast cancer in such areas (15) .
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Other authors (18) have considered tumor stages as a good prognostic tool of recurrence and risk of death. The increment in tumor stage implied an increase of 2.8 times the risk of mortality (18) . Among the patients considered in this study, 68% had loco-regional recurrence. It has been reported that there were no significant differences between local or distant recurrences in patients with central or retro-areolar tumors treated with mastectomy or lumpectomy (19, 20) .
The tendency to minimize surgical procedures performed in breast cancer, classified as T 1 N 0 M 0 , have necessitated researchers to increase their efforts to identify pathological factors of high risk in primary lesions (21) . Lumpectomy with axillar removal was the most common surgery used in patients in the present study. Several studies (22) (23) (24) have shown that multiple factors influence the risk of recurrence of breast cancer patients subjected to conservative surgery. Thus, given the presence of local or distant recurrence in patients with this type of disease, mortality has been increasing during the last 20 years (25) .
Nuclear grade II of Broder's classification was the most common grade found in the group studied (63%). In the present study no relationship between the nuclear grade and recurrence was found. However, other studies (21) have reported on a correlation between survival and nuclear grade in the primary lesion. Other authors (26) have shown that the recurrence of the disease increased progressively with a high nuclear grade (21) .
It is known that early detection of breast cancer is the basis of follow-up programs that use image analysis and biological markers (27) . These data suggest that early detection of breast cancer allows for control of the disease and avoids remissions, or at least extends survival (28) . Certain reports have considered the patterns of expression of receptors in identifying aggressive treatments (29, 30) . Authors have indicated that the pattern of ER-positive/PR-negative/HERpositive expression is associated with a great number of recurrences in the early stage of the disease (31) . The ER status has been related to local recurrence in studies of patients treated with conservative breast surgery and adjuvant therapy (32) (33) (34) . Studies have indicated that tamoxifen and the ER status are independently associated with local recurrence (35, 36) . The probability of no recurrence diminished progressively until the 5-year analysis. Furthermore, it was found that those cases of cancer with no recurrence had 95% survival, but only 40% in those cases with recurrence after a 5-year follow-up. The global probability of survival reached 72%. Recurrence of breast cancer was associated with an increase in mortality in women. Other retrospective studies have indicated that the mortality rate was greater in women with distant metastasis in 10 years of survival than those with local recurrence (37) . According to many reports, the 5-year survival rate has increased in breast cancer patients in the last two decades (38) . In general, a decrease in the mortality due to early detection (39) and to the increment of hormonal and adjuvant therapies has been demonstrated (40) .
Ductal carcinomas were the most common histological type found in the group studied. It was noteworthy to find that this type of carcinoma was positive for the proliferative index PCNA, cytokeratin 18 and ErbB2 as we have previously shown (13) in cell lines such as MCF-10F, where a spontaneously immortalized human breast epithelial cell line was transformed with benzo(a)pyrene and was transfected with c-Ha-ras oncogene. In such studies, the protein expression was also determined by immunofluorescent staining coupled with confocal microscopy. Previous results have also shown an increased ß-catenin protein expression in the same cell lines (14) . The expression of ß-catenin was significantly associated with c-erbB2 overexpression (41) . Loss of junctional ß-catenin has often been observed in breast cancer and correlated with poor outcome.Also in our study ß-catenin expression was associated with c-erbB2 overexpression. It has been reported that ß-catenin may be phosphorylated directly by ErbB2 and translocated to the cytoplasm and nucleus (41) . Changes in ß-catenin phosphorylation may compromise adhesion in cadherin-positive cancers and facilitate the invasion and metastasis of many cancer cells.
